It is the purpose of this paper to report on the high radiation tolerance of these new types of devices to both long-term transient ionizing radiation and total dose ionizing radiation.
No significant degradation was found in ID or PO up to a total dose of 8x100 rad (InP). The hardn ss level for 1 MeV gamma irradiation is greater than 10 rad and for 1 MeV electron irradiation it is greater than 8x108 rad, exceeding that of GaAs by more than an order of magnitude. Total dose degradation is the result of carrier removal.
Introducti on
The development of InP junction field effect transist?rs (JFET) by both Zn diffusion' and ion implantation have recently been reported.
It is the purpose of this paper to report on the high radiation tolerance of these new types of devices to both long-term transient ionizing radiation and total dose ionizing radiation.
Description of InP JFETs
The two types of InP JFETs studied are shown in Fig. 1 by cross section and top view design. These Zn diffused and Be implanted JFETs were fabricated by the methods found in references 1 and 2, respectively. The Zn-diffused device had relaxed geometry design with a gate length of 2-3 pm while the Be implanted device was designed to operate at X-band and had a 1 pm gate length.
In both cases, the active channel N layer was formed by Si ion implantation. level of 3x107 rad when irradiated under identical conditions. As with the GaAs FETs, the degradation mechanism is postulated to be carrier removal. This is indicated schematically in Fig. 2 . These results also compare favorably to those reported4 for InP MISFETs.
As shown in Fig. 4 , instabilities in the I-V characteristics were observed pre-and post-irradiation indicating trapping of injected electrons and holes in the gate oxide. At low total dose levels of 10 to 50 Krads, Vth increased to higher positive values resulting from the trapping of negative charge in the oxide. As the total dose level increased above 100 Krads (SiO2), the radiation induced positive trapped charge dominated, thereby inducing a negative threshold voltage shift typical of irradiated n-channel Si MOS devices5. The Because InP JFETs are similar to GaAs FETs, except for the P-N junction gate, we postulate that the longterm transient effect shown in Fig. 6 arises from the same mechanism as in GaAs FETs. This mechanism, discussed in ref. 7, is shown schematically in Fig. 2 . When high energy ionizing radiation passes through the device, as is the case with 40 MeV electrons, a few percent of the electrons or holes created by the high energy electrons, are trapped in the substrate. In Fig. 2 
